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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas fuel 
supply device allowing failure diagnosis of a shut-off 
valve in a short time. 

SOLUTION: A fuel is supplied from a fuel tank 2 to a fuel 
cell 1 via fuel supply line 4 having the shut-off valve 3 
and a pressure sensor 5 in sequence, the shut-off valve 
3 is opened in accordance with a failure diagnosis signal 
and a percentage of pressure drop is calculated in 
accordance with pressure information from the pressure 
sensor 5 and the passage of time to determine the 
condition of a failure of the shut-off valve 3. In this case, 
an electric power consuming part 1 1 consumes electric 
power generated by the fuel cell 1 to increase a target 
percentage of fuel consumption C1, thus permitting 
determination of the condition of the failure in a short time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel supply line which supplies a fuel to a fuel consumption means from a fuel-supply 
means, and has a latching valve and a pressure sensor, Based on a troubleshooting signal, close said 
latching valve, compute the rate of a pressure drop based on the pressure information and elapsed time 
from said pressure sensor at least, and when said rate of a pressure drop is smaller than the rate threshold 
of a pressure drop defined beforehand In the fuel gas feeder which has a fault detection means to judge 
that said latching valve is a failed state, under the conditions on which said fault detection means 
operates based on said troubleshooting signal The fuel gas feeder characterized by having the fuel 
consumption control means which increase-izes target specific fuel consumption which said fuel 
consumption means consumes, and controls it. 

[Claim 2] The fuel gas feeder according to claim 1 characterized by having a conservation-of-energy 
means to conserve the energy obtained with the fuel consumed at the time of activation of 
troubleshooting of a latching valve in addition to said fuel consumption means. 

[Claim 3] Said conservation-of-energy means is a fuel gas feeder according to claim 2 characterized by 
adjusting the amount of conservation of energy before troubleshooting of a latching valve. 
[Claim 4] said fuel-supply means ~ hydrogen — the fuel gas feeder of any one publication of claim 1 
characterized by being the hydrogen tank which stores rich fuel gas, for said fuel consumption means 
being a fuel cell, and said conservation-of-energy means being a stationary-energy-storage means 
thru/or claim 3. 

[Claim 5] Said fault detection means is a fuel gas feeder according to claim 4 characterized by adjusting 
the charge condition of said stationary-energy-storage means according to the generated output 
computed from the amount of hydrogen which a diagnosis takes. 

[Claim 6] It is the fuel gas feeder [claim 7] according to claim 1 characterized by for said fuel 
consumption means equipping juxtaposition with an auxiliary fuel consumption means, and equipping 
said fuel supply line with the fuel-supply rate control means which controls the rate which supplies a 
fuel to said fiiel consumption means and said auxiliary fuel consumption means. Said auxiliary fuel 
consumption means is a fuel gas feeder according to claim 6 characterized by constituting from a 
combustor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the failed state of a latching valve to a diagnosable fuel 

gas feeder. 

[0002] 

[Description of the Prior Art] In order to diagnose the failed state of a latching valve from the former, a 
latching valve and a pressure sensor are arranged for piping between a fuel tank and fuel consumption 
equipments, such as an engine, at this order, and what closes a latching valve and performs 
troubleshooting of a latching valve with the pressure after predetermined time is known, for example, it 
is indicated by JP,2000-2743 1 1 ,A. 

[0003] This measures elapsed time until it closes a latching valve and the amount of pressure drops after 
predetermined time or a pressure declines to a predetermined pressure during a halt of a car or operation, 
computes the rate of a pressure drop, and performs troubleshooting of a latching valve as compared with 
the rate threshold of a pressure drop. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the fall rate of the pressure of a latching valve 
lower stream of a river changes according to the operational status of a car, i.e., the specific fuel 
consumption of fuel consumption equipment. 

[0005] However, in the above-mentioned conventional example, a latching valve is closed, the time 
amount which passes although the amount of pressure drops after predetermined time or a pressure 
declines to a predetermined pressure is measured, and troubleshooting of a latching valve is performed. 
For this reason, it was what requires time amount for the fall of a pressure according to the operational 
status of a car when specific fuel consumption is low. 

[0006] When diagnosing with the amount of pressure drops after predetermined time, the amount of 
lower-limit pressure force falls is determined from the detection precision and resolution of a pressure 
sensor, and the predetermined time to set up has the trouble that performing troubleshooting will take 
time amount in order to have to carry out only the amount of lower-limit pressure force falls beyond the 
time amount to which a pressure falls. 

[0007] Moreover, since a predetermined pressure must make it below into the value which subtracted 
the above-mentioned amount of lower-limit pressure force falls from the fuel-tank-pressure force when 
measuring the time amount which passes although it falls to a predetermined pressure, when specific 
fuel consumption is low, there is a trouble that that a pressure declines to a predetermined pressure 
taking time amount, and performing troubleshooting will take time amount. 

[0008] Then, this invention was made in view of the above-mentioned trouble, and aims at offering the 
fuel gas feeder which can be carried out in a short time for troubleshooting of a latching valve. 
[0009] 

[Means for Solving the Problem] The fuel supply line which the 1st invention supplies a fuel to a fuel 
consumption means from a fuel-supply means, and has a latching valve and a pressure sensor, Based on 
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a troubleshooting signal, close said latching valve, compute the rate of a pressure drop based on the 
pressure information and elapsed time from said pressure sensor at least, and when said rate of a 
pressure drop is smaller than the rate threshold of a pressure drop defined beforehand In the fuel gas 
feeder which has a fault detection means to judge that said latching valve is a failed state, under the 
conditions on which said fault detection means operates based on said troubleshooting signal It is 
characterized by having the fuel consumption control means which increase-izes target specific fuel 
consumption which said fuel consumption means consumes, and controls it 

[0010] Said fuel consumption means is a combustor which bums the fuel cell which consumes fuel gas 
in a fuel cell powered vehicle, and fuel gas, and said fuel consumption control means increase-izes target 
specific fuel consumption of these fuel cells and combustors under the conditions on which a fault 
detection means operates, and is controlled. 

[001 1] 2nd invention is characterized by having a conservation-of-energy means to conserve the energy 
obtained with the fuel consumed at the time of activation of troubleshooting of a latching valve in 
addition to said fuel consumption means in the 1st invention. 

[0012] 3rd invention is characterized by said conservation-of-energy means adjusting the amount of 

conservation of energy before troubleshooting of a latching valve in the 2nd invention. 

[0013] the 4th invention — the 1st thru/or the 3rd invention — setting — said fuel-supply means — 

hydrogen ~ it is the hydrogen tank which stores rich fuel gas, and said fuel consumption means is a fuel 

cell, and said conservation-of-energy means is characterized by being a stationary-energy-storage 

means. 

[0014] It is characterized by the 5th invention adjusting the charge condition of said stationary-energy- 
storage means in the 4th invention according to the generated output computed from the amount of 
hydrogen which a diagnosis takes said fault detection means. 

[0015] In the 6th invention, in the 1st invention, said fuel consumption means equips juxtaposition with 
an auxiliary fuel consumption means, and said fuel supply line is characterized by having the fuel- 
supply rate control means which controls the rate which supplies a fuel to said fuel consumption means 
and said auxiliary fuel consumption means. 

[0016] 7th invention is characterized by constituting said auxiliary fuel consumption means from a 

combustor in the 6th invention. 

[0017] 

[Effect of the Invention] Therefore, since a fault detection means increase-izes fuel consumption of a 
fuel consumption means and can control it by 1st invention, in case troubleshooting of a latching valve 
is carried out, by adjusting the fuel consumption of a fuel consumption means, the pressure of a fuel 
supply line can be lowered more in a short time, and troubleshooting of a latching valve can be 
performed more in a short time. 

[0018] By 2nd invention, since the energy obtained too much for troubleshooting of a latching valve is 
stored in a conservation-of-energy means in addition to the 1st effect of the invention, troubleshooting 
can be performed by shorter time amount, without making a fuel useless. 

[0019] In the 3rd invention, since the conservative quantity of said conservation-of-energy means is 
adjusted before troubleshooting of a latching valve in addition to the 2nd effect of the invention, 
according to the energy obtained by troubleshooting, the conservative quantity of a conservation-of- 
energy means is lowered, the excessive energy obtained by troubleshooting can be stored in a 
conservation-of-energy means, and troubleshooting is possible, without throwing away energy vainly. 
[0020] In the 4th invention, since the generated output of the fuel cell which consumes hydrogen fuel 
gas at the time of troubleshooting of a latching valve is saved for a stationary-energy-storage means in 
addition to the 1st thru/or the 3rd effect of the invention, troubleshooting of a latching valve can be 
performed, without making hydrogen useless. 

[0021] In the 5th invention, since the charge condition of said stationary-energy- storage means is 
adjusted according to the generated output computed from the amount of hydrogen which a diagnosis 
takes in addition to the 4th effect of the invention, a stationary-energy-storage means can be charged, 
without making useless power generated by troubleshooting. 
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[0022] Since the rate that a fuel-supply rate control means supplies a fuel to a fuel consumption means 
and an auxiliary fuel consumption means according to target specific fuel consumption and the specific 
fuel consumption of a fuel consumption means is controlled by 6th invention in addition to the 1st effect 
of the invention, when enough and the specific fuel consumption of a fuel consumption means supplies a 
fuel to an auxiliary fuel consumption means to target specific fuel consumption, a fuel can be consumed 
with target specific fuel consumption. 

[0023] In 7th invention, since the combustor constituted the auxiliary fuel consumption means in 
addition to the 6th effect of the invention, and a combustor consumes fuel gas by the fuel-supply rate 
control means when a fuel consumption means cannot fully consume fuel gas or, even when a fiiel 
consumption means cannot fully consume hydrogen, a fuel can be consumed with target specific fuel 
consumption. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which realizes the fuel gas feeder 
in this invention is explained based on the 1st operation gestalt corresponding to claim 1. 
[0025] (1st operation gestalt) Drawing 1 - drawing 4 show an example of the fuel gas feeder concerning 
the 1st operation gestalt of this invention, and, as for a system configuration Fig., drawing 2 - drawing 
4 , drawing 1 shows the control flow chart of troubleshooting. In addition, the fuel cell and fuel gas 
feeder which are explained below are equipment carried in mobiles, such as a fuel cell powered vehicle. 
[0026] The fuel tank 2 as a fuel-supply means, as for the fuel gas feeder, to mainly fill up with the 
hydrogen storing metal alloy in drawing 1 , The fuel gas from a fuel tank 2, and the fuel cell 1 as a fuel 
consumption means to generate power by the electrochemical reaction in response to supply of oxidant 
gas, It has the power consumption sections 11, such as a motor inverter with which the power of a fuel 
cell 1 is supplied, and the controller [ fuel cell / 1 ] 6 aiming at insurance, operating efficiently, etc. 
[0027] Said fuel tank 2 stores the hydrogen which carried out occlusion to the hydrogen storing metal 
alloy as fuel gas. The fuel gas from a fuel tank 2 can be supplied to a fuel cell 1 via the fuel supply line 4 
which consists of a latching valve 3 and piping with an antisuckback function, and controls the amount 
of supply by closing motion of a latching valve 3. 

[0028] A controller 6 is equipped with the fuel consumption control section 71 as a fuel consumption 
control means, and the fault detection section 61 as a fault detection means. The fuel consumption 
control section 71 calculates the amount of target generations of electrical energy of a fuel cell 1 based 
on the power consumption consumed by the power consumption section 1 1 at the time of usual 
operation of a fuel cell 1, calculates the specific fuel consumption of a fuel cell 1, outputs the bulb 
opening (a close by-pass bulb completely or full open) of the required latching valve 3 to the fault 
detection section 61, and carries out switching operation of the latching valve 3. From the specific fuel 
consumption of the fuel cell 1 inputted again from the target specific fuel consumption CI specified 
from the fault detection section 61, and a fuel cell 1 at the time of troubleshooting, the fuel consumption 
control section 71 computes the amount of target generations of electrical energy, outputs it to a fuel cell 
1 , and outputs target power consumption to the power consumption section 1 1 . 

[0029] The pressure signal from the pressure sensor 5 which detects the pressure in piping of the down- 
stream fuel supply line 4 rather than a latching valve 3 is inputted into the fault detection section 61. The 
fault detection section 61 carries out closing motion control of the latching valve 3 according to the 
opening signal from said fuel consumption control section 71 at the time of usual operation of a fuel cell 
1 . in addition, the regulator valve which is not illustrated at the time of usual operation of a fuel cell — 
the amount of supply ~ being continuous (linear) — it is controlled. The fault detection section 61 carries 
out a calculation setup of the target fuel consumption CI, predetermined time tO, and the pressure drop 
threshold aO, and is made to control them again at the time of troubleshooting, so that it outputs to the 
fuel consumption control section 71 and actuation of a fuel cell 1 and the power consumption section 1 1 
serves as the target fuel consumption CI . Moreover, a latching valve 3 is closed and failure of a latching 
valve 3 is judged with the pressure signal from the pressure sensor 5 after clausilium. 
[0030] Next, the detailed procedure of troubleshooting [ like ] is explained based on the flow chart of 
drawing 2 - drawing 4 the 1st operative condition. Steps 300-380 steps 220-240 steps 100-150 shown in 
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drawing 2 indicate the conditioning of troubleshooting to be to drawing 3 indicate actuation of the fuel 
consumption control section 71 to be to drawing 4 show actuation of troubleshooting, respectively. 
[0031] First, the conditioning of troubleshooting is step 100 and judges whether the troubleshooting 
signal was taken out to the fault detection section 61. It waits until return and a troubleshooting signal 
are taken out by step 100, if not taken out. If the troubleshooting signal is taken out, it will progress to 
step 110. 

[0032] At step 1 10, the target specific fuel consumption CI is set up, and it progresses to step 120. If the 
target specific fuel consumption CI sets specific fuel consumption of the conventional fuel cell 1 to CO 
as shown in drawing 5 , the time amount which passes in order to consume the regular amount n of 
hydrogen will serve as tlong. By this invention, the regular amount n of hydrogen can be consumed by 
the time amount tO shorter than tlong by setting specific fuel consumption as the larger target specific 
fuel consumption CI than CO so that the time amount for consuming the amount n of hydrogen may 
become shorter. Therefore, target specific fuel consumption is set as CI. 

[0033] The regular amount n of hydrogen is the amount of hydrogen which must be consumed since the 
detection value of a pressure sensor 5 is set to PI from P0. Namely, set the volume of the fuel supply 
line 4 from a latching valve 3 to a fuel cell 1 to Vpipe, and if the amount of hydrogen in case a pressure 
is an initial pressure P0 about the absolute temperature of fuel gas and nO in a gas constant and T, and nl 
are made into the amount of hydrogen in case a pressure is PI, R The amount n of hydrogen which must 
be consumed since it becomes P0, Vpipe=n0, R-TP1, Vpipe=nl, and R-T is n=n0-nl=(l-Pl/P0) n0=(l- 
P1/P0) P0 and Vpipe/(R-T). 
= P0-PlVpipe/(R-T) 
It becomes. 

[0034] What is necessary is here, just to set up the amount of pressure drops (P0-P1) more than 
differential pressure **P, since, as for amount of pressure drops (P0-P1) =deltaP, differential pressure 
**P identifiable enough is determined by the pressure sensor 5 from the detection range and resolution 
of a pressure sensor 5. 

[0035] At step 120, predetermined time tO is set up and it progresses to step 130. Predetermined time tO 
is equivalent to the consumption time amount when consuming said amount n of hydrogen with the 
target specific fuel consumption CI. That is, if specific fuel consumption CI is determined, the amount 
of hydrogen consumed with specific fuel consumption CI will serve as time amount used as Vpipe(P0- 
P1)/(R-T). Drawing 6 shows the pressure and the relation of time amount which are detected from the 
pressure sensor 5 from the time of a latching valve 3 closing, a time — 0 — the rate al of a pressure drop 
is computed from the amount of pressure drops (P0-P1) until the predetermined time tO which outputted 
the closed command at the latching valve 3, and was sometimes defined beforehand passes. 
[0036] At step 130, the rate threshold aO of a pressure drop is set up, and it progresses to step 140. From 
the target specific fuel consumption CI, the rate threshold aO of a pressure drop can compute the rate of 
a theoretical pressure drop when a latching valve 3 closes completely, and if the latching valve 3 is not 
out of order, it will compute the rate threshold aO of a pressure drop in consideration of the width of face 
of the rate of a pressure drop which can be judged. In addition, the rate threshold aO of a pressure drop 
may be computed by experimenting using the broken latching valve 3 and measuring the rate of a 
pressure drop at the time of failure. Thus, the fault detection section 61 computes the above-mentioned 
target specific fuel consumption CI, and outputs it to the fuel consumption control section 71. 
[0037] At step 140, the amount of target generations of electrical energy is set up by the fuel 
consumption control section 71, and it progresses to step 150. The amount of target generations of 
electrical energy is computed from the specific fuel consumption of the fuel cell 1 inputted from the 
target specific fiiel consumption CI inputted from the fault detection means 61, and a fuel cell 1. 
[0038] At step 150, the target power consumption which makes the amount of generations of electrical 
energy generated with a fuel cell 1 consume in the power consumption section 1 1 is set up, and it 
progresses to step 220 of the flow chart of the fuel consumption control section 71 of drawing 3 . 
[0039] At step 220 which starts actuation of the fuel consumption control section 71, the amount of 
target generations of electrical energy is adjusted, and it outputs to a fuel cell 1 so that a fuel cell 1 may 
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consume hydrogen with the target specific fuel consumption CI, and it progresses to step 230. 
[0040] At step 230, in order to consume the power which the fuel cell 1 generated in the power 
consumption section 11, target power consumption is adjusted, target power consumption is outputted to 
the power consumption section 1 1 from the fuel consumption control section 71, and it progresses to 
step 240. 

[0041] At step 240, it judges whether the difference of the specific fuel consumption of a fuel cell 1 and 
the target specific fuel consumption CI is predetermined within the limits. If it is within the limits, it 
will progress to step 300 of the flow chart of troubleshooting actuation of drawing 4 . If out of range, it 
will adjust so that steps 220-230 may be repeated and the difference of the specific fuel consumption of 
a fuel cell 1 and the target specific fiiel consumption CI may become predetermined within the limits. 
[0042] The fault detection section 61 takes out a closed command with step 300 which starts 
troubleshooting actuation of drawing 4 to a latching valve 3, and it progresses to step 310 at it. drawing 
6 ~ a time — 0 — it is . 

[0043] At step 310, the fuel gas pressure P0 of latching valve 3 lower stream of a river of the fuel supply 
line 4 is detected from a pressure sensor 5, and it progresses to step 320. 

[0044] At step 320, after a closed command is issued by the latching valve 3, it judges whether 

predetermined time tO passed. If it has passed, it progresses to step 330, and it will wait until 

predetermined time tO passes, if it has not passed. It is tO reference at the time of drawing 6 . 

[0045] At step 330, the fuel gas pressure PI of the fuel supply line 4 of latching valve 3 lower stream of 

a river after predetermined time tO passes is detected from a pressure sensor 5, and it progresses to step 

340. 

[0046] At step 340, the rate al of a pressure drop is computed by (P0-P1) / tO, and it progresses to step 
350. 

[0047] At step 350, it judges whether the rate al of a pressure drop computed at step 340 is smaller than 
the rate threshold aO of a pressure drop defined beforehand. If small, it will progress to step 360, and if 
not small, it progresses to step 370. 

[0048] At step 360, since the rate al of a pressure drop was smaller than the rate threshold aO of a 
pressure drop, it judges that fuel gas supplies the fuel cell 1, without a latching valve 3 intercepting fuel 
gas completely, a latching valve failure flag is set, and it progresses to step 380. 
[0049] At step 370, since the rate al of a pressure drop is not smaller than the rate threshold aO of a 
pressure drop, it judges that the latching valve 3 is intercepting fuel gas, and a latching valve failure flag 
is cleared, and it progresses to step 380. 

[0050] It progresses to the failure manipulation routine which is not illustrated at step 380. When the 
latching valve failure flag is set, failure processing of reporting that suspended the system and it is out of 
order to the driver is performed, and it progresses to a degree and ends. 

[0051] Thus, it becomes possible to perform troubleshooting of a latching valve 3 by shorter time 
amount by processing. 

[0052] In addition, since he wants to bring PI close to P0 and to enlarge it more in order to shorten 
diagnostic time amount tO, as for PI, it is desirable to set it as P0-**P. 

[0053] If it is in the gestalt of this operation, the fuel consumption control section 71 as a fuel 
consumption control means In order to control the fuel consumption means 1 1 to consume a fuel with 
the target specific fuel consumption CI computed by the fault detection section 61 as a fault detection 
means, In case troubleshooting of a latching valve 3 is carried out, by adjusting the fuel consumption of 
the fuel cell 1 as a fuel consumption means, the pressure of the fuel supply line 4 can be lowered more in 
a short time, and troubleshooting of a latching valve 3 can be performed more in a short time. 
[0054] (The 2nd operation gestalt) The gestalt of the operation which realizes the fuel gas feeder in this 
invention is hereafter explained based on the 2nd operation gestalt corresponding to claims 6 and 7. 
[0055] Drawing 7 - drawing 9 show an example of the fuel gas feeder concerning the 2nd operation 
gestalt of this invention, and are different from the 1st operation gestalt with the configuration equipped 
with the fuel-supply rate control section which branches and supplies to a combustor the fuel gas 
supplied to the combustor and fuel cell by fuel gas. As for drawing 7 , a system configuration Fig., 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



8/25/2006 



JP,2003-308868,A [DETAILED DESCRIPTION] 



Page 6 of 9 



drawing 2 , drawing 8 , and 9 are the control flow charts of troubleshooting. 

[0056] In drawing 7 , 9 shows the combustor which burns fuel gas, shunts the fuel gas to the fuel cell 1 
from the fuel supply line 4 by the fuel-supply rate control section 10, and is supplied. A combustor 9 is 
started by the seizing signal from the specific-fuel-consumption control section 72. As for the fuel 
supply line 4, the latching valve 3, the pressure sensor 5, and the fuel-supply rate control section 10 are 
formed in this order between the fuel tank 2 and the fuel cell 1 . The fuel-supply rate control section 10 
adjusts the rate of the fuel gas supplied to a fuel cell 1 and a combustor 9 according to the target fuel- 
supply rate command inputted from the fuel consumption control section 72. That is, the fuel 
consumption control section 72 outputs a target fuel-supply rate command to the fuel-supply rate control 
section 10, outputs the amount command of target generations of electrical energy to a fuel cell 1, 
outputs a seizing signal to a combustor, and outputs target power consumption to the power 
consumption section 11. 

[0057] Next, the detailed procedure of troubleshooting [ like ] is explained based on drawing 2 , drawing 
8 , and the flow chart of 9 the 2nd operative condition. Steps 400-490 steps 21 1-271 steps 100-150 
shown in drawing 2 indicate the conditioning of troubleshooting to be to drawing 8 indicate actuation of 
the fuel consumption control section 72 to be to drawing 9 show actuation of troubleshooting, 
respectively. 

[0058] Steps 100-150 shown in drawing 2 have already explained the conditioning of troubleshooting, 
and explain the order of steps 21 1-271 for the actuation of the fuel consumption control section 72 
shown in drawing 8 later on. 

[0059] At step 21 1 of actuation of the fuel consumption control section 72, a target fuel-supply rate is 
adjusted and it progresses to step 221. The initial value of a target fuel-supply rate becomes a fuel cell 1, 
and has become a combustor with 0% 100%. When it reaches to step 211 via step 251, a target fuel- 
supply rate is adjusted so that fuel consumption may be in agreement with target fuel consumption. The 
amount of adjustments map-izes relation between fUel consumption and a target fuel-supply rate by 
experiment etc. beforehand, and computes it. 

[0060] At step 221, the amount of target generations of electrical energy is adjusted, and it progresses to 
step 23 1 so that a fuel cell 1 may consume hydrogen with the target specific fuel consumption CI . When 
the combustor 9 has started, according to the target specific fuel consumption CI and the amount of 
hydrogen supplied to a fuel cell 1, the amount of target generations of electrical energy is adjusted. 
[0061] At step 231, in order to consume the power which the fuel cell 1 generated in the power 
consumption section 1 1, the target power consumption in the power consumption section 1 1 is adjusted, 
and it progresses to step 241. When the combustor 9 has started, target power consumption is adjusted 
according to the amount of hydrogen supplied to a fuel cell 1. 

[0062] At step 241, it judges whether the specific fuel consumption of a fuel cell 1 is smaller than the 
target specific fuel consumption CI. If small, it will progress to step 251, and if not small, it progresses 
to step 271. 

[0063] At step 271, it judges whether the specific fuel consumption of a fuel cell 1 is larger than the 
target specific fuel consumption CI. If large, it will progress to step 221, and if not large, it progresses to 
step 400 which is actuation of troubleshooting shown in drawing 9 via B. 
[0064] At step 251, a seizing signal is outputted to a combustor 9 and it progresses to step 211. 
[0065] Decision of step 241 and step 271 judges by giving the suitable range for branch condition. In 
case specific fuel consumption C is compared with the target specific fuel consumption CI, at step 241, 
suitable range **C>0 is set up, and if (CKC+**C) is materialized, it will progress to step 271, and if 
(C1>C-**C) is materialized, specifically by step 271, it will progress to step 400 which is actuation of 
troubleshooting shown in drawing 9 . 

[0066] In actuation of troubleshooting shown in drawing 9 , the pressure detected from a pressure sensor 
5 measures the elapsed time tl which falls to the predetermined pressure P2 to actuation of 
troubleshooting of drawing 4 measuring the amount of pressure drops when predetermined time tO 
passes, and carrying out troubleshooting of a latching valve 3, and troubleshooting of a latching valve 3 
is performed. 
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[0067] Drawing 10 explains the detail of the troubleshooting approach. The thick wire of drawing 10 is 
drawing having shown the pressure and the relation of time amount which are detected from a pressure 
sensor 5. a time — 0 — a latching valve 3 — a closed command — taking out — a pressure sensor 5 — the 
elapsed time tl until a detection value becomes the predetermined pressure P2 defined beforehand is 
measured. Troubleshooting of a latching valve 3 is performed by comparing time amount and elapsed 
time tl until a pressure turns into the predetermined pressure P2 from P0 with the above-mentioned rate 
threshold aO of a pressure drop. 

[0068] Actuation of return and troubleshooting is explained to drawing 9 based on a flow chart. 
[0069] At step 400, the fault detection section 61 outputs a closed command to a latching valve 3. 
[0070] At step 410, measurement of the fuel gas pressure PI which detects the fuel gas pressure P0 of 
the fuel supply line 4 of latching valve 3 lower stream of a river, and is detected from the pressure 
sensor 5 every moment is started. 

[0071] At step 420, measurement of the elapsed time tl after outputting a closed command to a latching 
valve 3 is started. 

[0072] step 430 — a pressure sensor 5 — current events — it judges whether the fuel gas pressure PI 
detected every moment is smaller than the diagnostic halt pressure P2 defined beforehand. If small, it 
will progress to step 440, and if not small, it progresses to step 430. The time amount of the diagnostic 
halt pressure P2 which requires for a diagnosis the way made into the bigger value in the range 
identifiable enough decreases in a pressure sensor 5, and it is more effective. Therefore, the diagnostic 
halt pressure P2 is set up from the resolution and the detection range of the fuel gas pressure P0 of 
latching valve 3 lower stream of a river, and a pressure sensor 5. 

[0073] since a closed command is outputted to a latching valve 3 at step 440 — a pressure sensor 5 — 
current events — measurement of the elapsed time tl until the fuel gas pressure PI detected every 
moment is less than the diagnostic halt pressure P2 is stopped. 
[0074] At step 450, the rate a2 of a pressure drop is computed from (P0-P2) / tl. 

[0075] At step 460, it judges whether the rate a2 of a pressure drop computed at step 450 is smaller than 
the rate threshold aO of a pressure drop defined beforehand. If small, it will progress to step 470, and if 
not small, it progresses to step 480. 

[0076] At step 470, since the rate a2 of a pressure drop was smaller than the rate threshold aO of a 
pressure drop, a latching valve 3 judges that fuel gas supplies the fuel cell 1 side, without intercepting 
fuel gas, and sets a latching valve failure flag. 

[0077] At step 480, since the rate a2 of a pressure drop is not smaller than the rate threshold aO of a 
pressure drop, a latching valve 3 judges that fuel gas is intercepted, and clears a latching valve failure 
flag. 

[0078] It progresses to the failure manipulation routine which is not illustrated at step 490. When the 
latching valve failure flag is set, failure processing of reporting that suspended the system and it is out of 
order to the driver is performed, and it progresses to a degree and ends. 

[0079] Thus, by processing, even if a fuel cell 1 cannot consume a fuel with the target specific fuel 
consumption CI, by using a combustor 9, it becomes possible to consume a fuel with the target specific 
fuel consumption CI, and it becomes possible to perform troubleshooting of a latching valve 3 more for 
a short time. 

[0080] If it is in the gestalt of this operation, in addition to the effectiveness by the gestalt of the 1st 
operation, the fuel cell 1 as a fuel consumption means equips juxtaposition with the combustor 9 as an 
auxiliary fuel consumption means. Since the rate that the fuel- supply rate control section 10 as a fuel- 
supply rate control means supplies a fuel to a fuel cell 1 and a combustor 9 according to the target 
specific fuel consumption CI and the specific fuel consumption of a fuel cell 1 is controlled When 
enough and the specific fuel consumption of a fuel cell 1 supplies a fuel to a combustor 9 to the target 
specific fuel consumption CI, a fuel can be consumed with the target specific fuel consumption CI. 
[0081] Moreover, since the combustor 9 constituted the auxiliary fuel consumption means and a 
combustor 9 consumes fuel gas by the fuel-supply rate control section 10 even when a fuel cell 1 cannot 
fully consume fuel gas, a fuel can be consumed with the target specific fuel consumption CI. 
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[0082] (The 3rd operation gestalt) The gestalt of the operation which realizes the fuel gas feeder in this 
invention is hereafter explained based on the 3rd operation gestalt corresponding to claims 2-5. 
[0083] Drawing 1 1 - drawing 13 show an example of the fuel gas feeder concerning the 3rd operation 
gestalt of this invention, and add the rechargeable battery which can charge the power generated with 
the fuel cell to the 1st operation gestalt. As for a system configuration Fig., drawing 12 , 13, and 
drawing 4 , drawing 1 1 shows the control flow chart of troubleshooting. 

[0084] In drawing 1 1 , a rechargeable battery 8 can charge the power which the fuel cell 1 generated, 
and discharging in the power consumption section 1 1 is possible. The charge condition of a rechargeable 
battery 8 changes according to the amount of generations of electrical energy of a fuel cell 1, and the 
power consumption of the power consumption section 11. 

[0085] The fault detection section 63 starts troubleshooting from a troubleshooting signal. Before the 
fault detection section 63 closes a latching valve 3, it computes the amount of power adjustments and 
outputs it to the fuel consumption control section 73 so that a fuel cell 1 may be in the condition that a 
rechargeable battery 8 can charge the power generated too much, by troubleshooting. 
[0086] The target specific fuel consumption CI and the amount of power adjustments are inputted from 
the fault detection section 63, specific fuel consumption is inputted from a fuel cell 1, and the fuel 
consumption control section 73 computes the amount of target generations of electrical energy, and 
target power consumption. If the amount of power adjustments changes, the balance of the amount of 
target generations of electrical energy and target power consumption can also change, and the charge 
condition of a rechargeable battery 8 can be changed. 

[0087] Next, the detailed procedure of troubleshooting [ like ] is explained based on drawing 12 , 13, 
and the flow chart of drawing 4 the 2nd operative condition. Steps 300-380 steps 221-241 steps 100-195 
shown in drawing 12 indicate the conditioning of troubleshooting to be to drawing 13 indicate actuation 
of the fuel consumption control section 73 to be to drawing 4 show actuation of troubleshooting, 
respectively. 

[0088] The actuation which the part concerning steps 100-150 of the conditioning of troubleshooting 
shown in drawing 12 detects a troubleshooting start signal at step 100, sets up the target specific fuel 
consumption CI at step 110, sets up predetermined time tO at step 120, computes the rate threshold aO of 
a pressure drop at step 130, sets up the amount of target generations of electrical energy at step 140, and 
sets up the target power consumption CI at step 150 is the same as steps 100-150 of drawing 2 . 
[0089] At step 160, the charge condition of a rechargeable battery 8 is read and it progresses to step 170. 

[0090] At step 170, the amount of power adjustments is set up as follows, and it progresses to step 180. 
In order to carry out troubleshooting, the power generated from the amount n of hydrogen which a fuel 
cell 1 must consume is computed. The power used with an accessory vessel required in order to operate 
a fuel cell 1 from the computed power is lengthened. The target charge condition that charge of a 
rechargeable battery 8 of this power is attained is computed. The difference of the charge condition of 
the rechargeable battery 8 read at step 160 and a target charge condition is computed, and the amount of 
power adjustments to a rechargeable battery 8 is computed. 

[0091] The first amount of target generations of electrical energy adjusted at step 180 and the first target 
power consumption adjusted at step 190 are adjusted so that the charge condition of a rechargeable 
battery 8 may be in agreement with a target charge condition. For example, the first target power 
consumption is set as a necessary minimum value, in order to avoid the futility of power, and the first 
amount of target generations of electrical energy sets up the time amount of the request to which the 
charge condition of a rechargeable battery 8 will be in a target charge condition, and it should just set up 
the first amount of target generations of electrical energy so that a charge condition may be in a target 
charge condition by the set-up time amount. 

[0092] At step 195, it judges whether the charge condition of a rechargeable battery 8 changed into the 
condition that the power generated by troubleshooting can be charged. If it has become and has not 
come to progress to step 221 which is actuation of the fuel consumption control section 73 of drawing 
13 , steps 160-190 are performed again. 
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[0093] At step 221 which is actuation of the fuel consumption control section 73 of drawing 13 , the 

second amount of target generations of electrical energy is adjusted so that a fuel cell 1 may consume 

hydrogen with the target specific fuel consumption CI, and it progresses to step 23 1 . 

[0094] At step 231, in order to consume the power which the fuel cell 1 generated in the power 

consumption section 1 1, target power consumption is adjusted, and it progresses to step 241. 

[0095] At step 241, it judges whether the difference of the specific fuel consumption of a fuel cell 1 and 

the target specific fuel consumption CI is predetermined within the limits, if it is within the limits, it 

will progress to step 300 via B of drawing 4 which is actuation of troubleshooting — if out of range, it 

will progress to step 221 and steps 221-241 will be performed again. 

[0096] Subsequently, troubleshooting processing of steps 300-380 of drawing 4 (it sets like the 1st 
operative condition and has already explained to a detail here) simple — indicating — it performs, a 
latching valve 3 is closed, the gas fuel pressure PI of the fuel supply line 4 after predetermined time tO 
progress is detected, and the rate al (= (P0-P1) / tO) of a pressure drop is computed, and as compared 
with the pressure drop threshold aO, troubleshooting of the latching valve 3 is carried out, and it ends. 
[0097] Thus, in order to store the power which the fuel cell 1 generated in a rechargeable battery 8 in 
addition to consumption by the power consumption section 1 1, it becomes possible to perform 
troubleshooting of a latching valve 3 by shorter time amount. And in order to store the generated power 
in a rechargeable battery 8, making useless fuel gas and generated power is lost. 
[0098] If it is in the gestalt of this operation, in addition to the effectiveness by the gestalt of the 1st 
operation, the effectiveness indicated below can be done so. That is, since the energy obtained too much 
because of troubleshooting of a latching valve 3 is stored in the rechargeable battery 8 as a conservation- 
of-energy means, troubleshooting can be performed by shorter time amount, without making a fuel 
useless. 

[0099] Since the conservative quantity of the rechargeable battery 8 as said conservation-of-energy 
means is adjusted before troubleshooting of a latching valve 3, the conservative quantity of a 
rechargeable battery 8 is lowered according to the energy obtained by troubleshooting, the excessive 
energy obtained by troubleshooting can be stored in a rechargeable battery 8, and troubleshooting is 
possible, without throwing away energy vainly. 

[0100] In addition, if it considers as drawing 2 (conditioning of troubleshooting), drawing 3 (actuation 
of a fuel consumption control section), and drawing 4 (troubleshooting actuation) if it is in the above- 
mentioned 1st operation gestalt, and it is in the 2nd operation gestalt It considers as drawing 2 
(conditioning of troubleshooting), drawing 8 (actuation of a fuel consumption control section), and 
drawing 9 (troubleshooting actuation), and has three kinds of composition in the 3rd operation gestalt as 
drawing 12 (conditioning of troubleshooting), drawing 13 (actuation of a fuel consumption control 
section), and drawing 4 (troubleshooting actuation). However, although these combination is not limited 
to the above-mentioned combination and illustrated, it may be combination of drawing 12 , drawing 8 , 
and drawing 4 , for example. That is, if it is the combination which is started by drawing 2 or drawing 
12 , progresses to any one of drawing 3 , drawing 8 , and the drawing 13 , and is ended by drawing 4 or 
drawing 9 , it is possible to diagnose a latching valve 3 by shorter time amount in every combination. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system configuration Fig. of a fuel gas feeder showing 1 operation gestalt of this 
invention. 

[Drawing 2] The control flow chart of the conditioning of troubleshooting. 

[Drawing 3] The control flow chart of the fuel consumption control section of troubleshooting which 
similarly follows drawing 2 . 

[Drawing 4] The control flow chart which shows actuation of troubleshooting which similarly follows 
drawing 3 . 

[Drawing 5] The graph which shows the relation between target specific fuel consumption and 
consumption time amount. 

[Drawing 6] The graph which showed the pressure and the relation of time amount which are detected 
from the time of a latching valve closing from the pressure sensor of troubleshooting by the amount 
measurement of pressure drops after predetermined time. 

[Drawing 7] The system configuration Fig. of a fuel gas feeder showing the 2nd operation gestalt of this 
invention. 

[Drawing 8] The control flow chart of the fuel consumption control section of troubleshooting following 
drawing 2 . 

[Drawing 9] The control flow chart which shows actuation of troubleshooting which similarly follows 
drawing 8 . 

[Drawing 10] The graph which showed the pressure and the relation of time amount which are detected 
from the pressure sensor of troubleshooting by the elapsed time measurement which the predetermined 
pressure drop took from the time of a latching valve closing. 

[Drawing 11] The system configuration Fig. of a fuel gas feeder showing the 3rd operation gestalt of 
this invention. 

[Drawing 12] The control flow chart of the conditioning of troubleshooting. 

[Drawing 13] The control flow chart of the fuel consumption control section of troubleshooting 

following drawing 13 . 

[Description of Notations] 

1 Fuel Cell as a Fuel Consumption Means 

2 Fuel Tank as a Fuel-Supply Means 

3 Latching Valve 

4 Fuel Supply Line 

5 Pressure Sensor 

6 Controller 

8 Rechargeable Battery as Conservation-of-Energy Means and a Stationary-Energy-Storage Means 

9 Combustor as an Auxiliary Fuel Consumption Means 

10 Fuel-Supply Rate Control Section (Fuel-Supply Rate Control Means) 

1 1 Power Consumption Section 
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61 62 Fault detection section (fault detection means) 

71, 72, 73 Fuel consumption control section (fuel consumption control means) 
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